We examine whether exposure of men to women in a traditionally maledominated environment can change attitudes about mixed-gender productivity, gender roles and gender identity. Our context is the military in Norway, where we randomly assigned female recruits to some squads but not others during boot camp. We find that living and working with women for 8 weeks causes men to adopt more egalitarian attitudes. There is a 14 percentage point increase in the fraction of men who think mixed-gender teams perform as well or better than same-gender teams, an 8 percentage point increase in men who think household work should be shared equally and a 14 percentage point increase in men who do not completely disavow feminine traits. Contrary to the predictions of many policymakers, we find no evidence that integrating women into squads hurt male recruits' satisfaction with boot camp or their plans to continue in the military. These findings provide evidence that even in a highly gender-skewed environment, gender stereotypes are malleable and can be altered by integrating members of the opposite sex.
Introduction
Despite women making up almost half of the labor force in most developed countries, occupational segregation remains high. 1 Integration may partly have stalled due to preferences of men and women for different types of work environments, including women's desire for family friendly jobs with more flexibility (Goldin, 2014b; Goldin and Katz, 2016) . On top of this, however, it could also be the case that further integration is hindered by exclusionary gender stereotypes and norms, especially in traditionally masculine work environments. Historically, women were denied access to universities, fired from their jobs if they married or had children and barred from certain occupations within firms (Goldin, 2014a) . Removing these explicit restrictions resulted in an inflow of women into a variety of fields in the decades after World War II. While few formal constraints remain today, implicit restrictions stemming from gendered attitudes could remain a barrier for female employment and advancement in certain jobs (Bertrand et al., 2016; Moss-Racusin et al., 2012; Stamarski and Son Hing, 2015) , especially when stereotypes cause belief distortions (Bordalo et al. 2016) .
In particular, men's attitudes about mixed-gender productivity, gender roles and gender identity could play a critical role in explaining the persistence of occupational segregation. Employers may not hire women in male-dominated fields because they believe doing so will lower worker morale, group cohesiveness or productivity (Harrell and Miller, 1997) . Stereotypical attitudes about gender roles related to home production versus paid work could reduce women's willingness to invest in certain careers, and also influence which tasks women are assigned within the workplace (Alesina et al., 2013; Goldin and Katz, 2002; Goldin, 2004) . Likewise, gender identity concerns such as those discussed in Akerlof and Kranton (2000) , Bertrand et al. (2015) and Goldin (2014b) could contribute to occupational segregation. In this paper, we examine whether exposure of men to women in a traditionally male-dominated environment can change these types of gender attitudes.
Understanding the link between gendered attitudes and occupational segregation 1 In the second half of the 20th century, occupational sex segregation steadily declined in both Europe and the U.S., but stalled starting in the 1990s (Bettio and Verashchagina, 2009; Blau et al., 2013; Olivetti and Petrongolo, 2016) . Around the same time, female labor force participation reached its peak and the convergence in wage earnings slowed (Blau and Kahn, 2003, 2017) . Consistent with these trends, studies find that occupational sorting by gender accounts for a sizable portion (between 22 and 42 percent) of the gender wage gap (Goldin, 2014a) . For additional evidence on and explanations for the slowing of women's progress, see Bailey and DiPrete (2016) .
is important for designing policies which aim to better integrate the workplace. 2 Yet estimating the causal link between the two is difficult due to reverse causality, selfselection and unobserved heterogeneity. Working in a male-dominated occupation could cause men to develop less egalitarian attitudes, but it is also possible that men with less egalitarian attitudes select into these types of occupations in the first place. Dynamically, it is difficult to know if some occupations become more integrated because attitudes are changing, or if increased integration is responsible for a shift in attitudes.
To overcome these empirical challenges, we set up a field experiment which randomly assigned women to teams which were traditionally all male. Our context is the military in Norway, where women make up less than 15 percent of the professional military force (a fraction which is similar to the U.S.). In cooperation with the Norwegian Defense Research Establishment, we randomized female recruits to some squads but not others during the eight weeks of boot camp. The experiment provided intensive exposure of treated males to females, as squads are typically comprised of six members who train as a team and live together in the same room. 3 We conducted a baseline survey prior to the start of boot camp, as well as an endline survey near the completion of boot camp, both of which measured attitudes towards a variety of gender related questions.
Empirically, we find that living and working with women for eight weeks causes men to adopt more egalitarian attitudes. Our first result is that men who have women randomly assigned to their squads are 14 percentage points more likely to think mixedgender teams perform as well or better than same-gender teams. This is a 24 percent increase relative to the overall mean of 55 percent. Second, exposed men are 8 percentage points more likely to believe that men and women should share household work equally, relative to an average of 67 percent. Third, we find that men exposed to women are 14 percentage points more likely to not completely disavow their feminine side, relative to an overall mean of 65 percent. These are sizable swings which move men closer to the attitudes of women: depending on the outcome, treatment reduces the gap in mean attitudes between men and women by between 31 and 46 percent.
Our results are robust to a variety of alternative specifications, including models based on first differences versus one-period lags, nonlinear estimation and varying squad sizes. We verify that observable male covariates are uncorrelated with the assignment of females to a team, and find no evidence that prior attitudes are affected by future exposure in a placebo test. These exercises provide empirical support for randomization.
We also asked questions about which sex makes the best leaders at various levels of command. We asked whether men or women make better troop leaders (a troop contains several squads), better leaders at the highest level in the military and better leaders for foreign operations. We do not find that exposure to a female squad member changes these attitudes. To put this in context, note that we did not randomize the gender of these higher-level leaders, and that most of them are male. This suggests that exposure to rank and file women does not have a spillover effect on attitudes about higher up female leadership. What may be required is exposure to female leaders at the relevant level (Beaman et al., 2009; Bertrand et al., 2014) . Indeed, using similar Norwegian military data, Finseraas et al. (2016) conducted a vignette experiment which asked about attitudes towards hypothetical females becoming squad leaders, and found that exposure at the squad level did make a difference.
Beyond the general lessons learned about how integration can alter gender attitudes, these results are relevant for countries which are considering further integration of women into the military. Many policymakers have worried that allowing women to serve in the military would ruin its esprit de corps, causing lower performance and dissatisfaction within the ranks. 4 However, we find no evidence that integrating women into squads hurt male recruits' satisfaction with either boot camp or with their assigned room. Further, we find that male recruits exposed to women remain just as willing to complete their one-year military service, feel equally qualified for further military service and are equally likely to consider applying for a job in the military after their initial assignment is over.
Our paper is related to Fortin (2005) , which finds that gender role attitudes across 25 OECD countries are associated with female employment rates and the gender wage gap, and Fortin (2015) which links changes in gender attitudes to the leveling off of female labor force participation in the U.S.
Our study is also related to the literature on contact theory which explores how biases and beliefs of a dominant group are affected by exposure to members of a minority group. This theory predicts that mixing groups will break down stereotypes and encourage understanding, especially if the two groups interact at a personal level and are given equal status and common goals as is the case during boot camp (Allport, 1954; Pettigrew and Tropp, 2006) . 5 Field experiments which randomly assign a college roommate of another race or ethnicity find a reduction in prejudice (Boisjoly et al., 2006; Burns et al., 2016; Van Laar et al., 2005) , and exposure to black students within a military setting results in less racial bias and a higher likelihood of rooming with a black in the following year (Carrell et al., 2015) . Similarly, and find that contact with immigrants in a military setting changes attitudes and increases trust in immigrants. 6 Our paper contributes to the literature on contact theory by being the first field experiment to randomly assign men to work and live together with women for an extended period and study gender attitudes, similar to what has been done in the race and ethnicity studies. 7 Unlike the race and ethnicity studies, however, our treated individuals have already likely had many repeat and personal interactions with members of the opposite group. This is because boys attend school with girls, grow up with sisters or have other female relatives, and live in the same neighborhoods. What is new about boot camp is the experience of working side-by-side with women in a traditionally male-dominated setting.
The remainder of the paper proceeds as follows. Section 2 describes our setting and the implementation of our field experiment. Section 3 introduces our survey questions and describes the data. In Section 4, we present our main experimental results for gender attitudes. We then present results for attitudes on female leadership, recruits' satisfaction with boot camp and plans to continue in the military. Section 6 concludes. 5 Pollution theory, on the other hand, suggests that female employees will reduce the prestige and wages of previously male-dominated occupations (Goldin, 2014b) . Stigma could increase if the rise in female employment is driven by a gender quota, although laboratory hiring experiments find that stigma is reduced when merit-based criteria are introduced (Evans, 2003; Resendez, 2002) .
6 These studies are related to a broader literature on the peer effects of randomly assigned roommates (e.g., Sacerdote, 2011; Stinebrickner and Stinebrickner, 2006; Zimmerman, 2003) . They are also related to the observed reductions in racial discrimination in criminal trials when whites serve with black jurors (Anwar et al., 2012) , and to the finding that randomly exposing wealthy students to poor students affects pro-social behavior and discrimination in Indian schools (Rao, 2014) . 7 The U.S. Marine Corps has examined the performance of mixed-gender teams, but only in the context of rotating physical assignments which lasted a few hours, such as a two hour hike or rifle shooting (see "Marine Corps Study: All-Male Combat Units Performed Better than Mixed Units," NPR, September 10, 2015).
Setting and Field Experiment

Occupational Segregation and Attitudes in Norway versus other Countries
As background, we first document the amount of gender segregation and gender attitudes in Norway compared to other countries. Norway is often viewed as a progressive country when it comes to gender issues, but like the rest of Europe and the U.S., its workforce is highly sex segregated. In both the U.S. and Norway, 47 percent of the labor force was female as of 2014. Table 1 provides some examples from 2014 of both male-dominated and female-dominated occupations. In both countries, stereotypically female jobs such as kindergarten teachers, nurses and social workers are primarily held by women, while stereotypically male jobs such as firefighters, pilots and computer programmers are primarily held by males. 8 An especially relevant comparison is that women comprise 13% of the military in Norway, compared to 15% in the U.S. (not including civilian employees).
To provide a more holistic view of the amount of segregation, we calculated Duncan segregation indices using 4 digit occupational codes from Norwegian census data (Duncan and Duncan, 1955) . This commonly used measure is calculated as the absolute difference in the fraction of men and the fraction of women in an occupation, summed over all occupations and multiplied by one half. In 2010 in Norway, we calculate the index to be 0.53 (based on 483 categories), which means that 53% of women would have to change occupations to make the occupational distributions of men and women identical. Norway's index is slightly higher compared to other EU countries when using common occupational classifications (Bettio and Verashchagina, 2009 ). Using U.S. census data, we calculate a Duncan index of 0.51 for the U.S. (based on 491 categories); while the U.S. occupational categories do not map directly to those of the EU countries and so cannot be directly compared, segregation is clearly high in the U.S. as well.
We next provide a comparison of gender role attitudes in Norway versus other countries, based on common questions asked in OECD countries. Using responses from the World Values Survey (WVS), Fortin (2005) documents that 80% of women and 64% of men in Norway believe that working mothers can have a warm relationship with their children. The U.S. has somewhat more positive views about maternal labor force participation, with 83% of women and 73% of men agreeing with the statement.
In both countries, the gender gap in attitudes is substantial. Another question in the WVS asks if being a housewife can be fulfilling. Here, Norway diverges from the U.S., with 54% of women and 56% of men agreeing with the statement, compared to 76% of women and 76% of men in the U.S. For both of these attitude measures, Norway is in the upper middle of the distribution (i.e., somewhat more gender equal) compared to other OECD countries participating in the survey.
Military Conscription in Norway
Norway has a selective mandatory military draft. Since 2010, all 17 year old men and women are required to register and be screened for service by the military. The first step in the screening process is internet based and involves answering questions related to health, school, personality, motivation and desire to serve. Around 60,000 males and females complete this online form each year. In the second step of the screening process, approximately 20,000 18 and 19 year olds are selected for physical and cognitive testing, and an interview with a recruitment officer. Based on this screening, the military then selects a subset of individuals for military service. Around 8,000 to 10,000 individuals are chosen to serve and sent to boot camp for 8 weeks of training. This is followed by approximately 10 months of further required service, with the exact length depending on an individual's assignment. At the end of this initial assignment, individuals can choose whether to apply for further service in the military.
Service is mandatory for men if chosen. But the screening process generally prioritizes candidates who express a motivation and willingness to be in the military, so de facto, most men are not coerced into service. Around one in six males end up being chosen for service. During the period of our study in 2014, service was voluntary for women, even though they had to participate in the screening process. Around 14 percent of the women sent to boot camp for training are women. Both men and women who end up serving in the military are therefore self-selected to be highly motivated. This type of selection is similar to what would be observed in a regular workplace, where individuals apply for and are hired for jobs for which they are a good fit.
As is true in many countries, Norway has been trying to increase female representation at all levels in the military. The goal is to have one out of five positions in the military staffed by women by the year 2020 (Ström-Erichsen 2013). To help achieve this goal, in 2013 the Norwegian Parliament passed a law extending the mandatory draft to women, making it the first European country to do so. 9 Mandatory conscription of women took effect in 2015 (a year after our study period). The Norwegian Chief of Defense, Admiral Haakon Bruun-Hanssen, heralded the change, saying "The new law means equal rights and duties for men and women... Now we have twice as many people to choose from. This will make it easier to direct motivated personnel and the right expertise to our different tasks and positions" (Norwegian Armed Forces, 2015).
Field Experiment and Survey Administration
Gender-mixed squads are increasingly being used throughout the Norwegian military in order to facilitate the integration of female soldiers into the military. In part to assess the effectiveness of such integration, the Norwegian Armed Forces and the Norwegian Defense Research Establishment have conducted a series of surveys starting as early as 2008 (see Hanson et al. (2016) for a summary of findings). The surveys and accompanying reports focus on recruitment and motivation to serve, but have also probed attitudes towards gender integration among soldiers. The results of these surveys suggest the integration of women was largely successful, although the analysis is based on non-random assignment of women to squads. 10 The Army's North Brigade has been at the forefront of integration: since 2010 all eight of its battalions have had mixed-gender sleeping quarters. In order to evaluate the effects of mixed-gender rooms on men's attitudes, we convinced three battalions of the North Brigade, or about half of the contingent, to randomize soldiers into rooms during boot camp in 2014. These three battalions are the Second Battalion of Northern Norway (Andre Bataljon Nord-Norge), the Artillery Battalion (Artilleribataljonen), and the Armored Battalion (Panserbataljonen). In these battalions, the room also constitutes the squad. A squad is a team which both lives and works together and completes training tasks and assignments as a unit. Between 5 and 10 squads form a troop, and troops with a common function make up a battalion.
We emphasize that our field experiment did not introduce the use of mixed-gender squads, as male and female recruits had already been integrated into squads in the North Brigade for several years before our study. By the time we implement our field 9 See "Norway becomes first NATO country to draft women into military," Reuters, June 14, 2013. 10 Anthropological studies without random assignment by Hellum (2014) and Hellum (2017) find that gender mixed rooms increase feelings of sameness across gender and reduce gender essentialist notions, while Lilleaas and Ellingsen (2014) find that mixed rooms promote mutual understanding, de-sexualization and reduced sexual harassment. For a summary of qualitative studies, see Ellingsen et al. (2016) . experiment in 2014, the military had several years to iron out any logistical issues and assignment to a mixed-gender squad was not anything out of the ordinary. Moreover, recruits were not told that assignment to a squad with or without women was part of an experiment.
Our baseline survey was conducted at a military base near Oslo, where recruits are given a battery of final qualification tests before service starts. Recruits are divided into groups of 20-30 members, and rotate among testing stations throughout the day. These testing stations assess a recruit's physical fitness, mental ability and psychological profile. We managed one of the stations, having recruits fill out an online survey questionnaire that we developed in consultation with the Norwegian Defense Research Establishment. In addition to our gender attitude questions, the survey asked questions about demographics, personality traits, leadership potential and military service. Recruits were told the survey was for research purposes only, and would not be a part of their official record or used by the military for screening or assignment purposes. The survey included over 100 questions and took on average 18 minutes to complete. 11 The recruits were subsequently flown to northern Norway for an eight week boot camp. Before their arrival at boot camp, recruits were randomly assigned to rooms/squads, most of which have six individuals in them. Randomization occurred at the troop level, with officers using a template Excel spreadsheet which was programmed in advance to randomize name lists. While the military wanted at least two women per room if possible, officers had some discretion to override this rule.
The randomizer worked as follows. First, officers entered the number of rooms, which normally hold 6 individuals each. Then females were assigned randomly to rooms, with two females per room unless there was an odd number, in which case 3 women were assigned to a room. Finally, each room was randomly assigned male soldiers up to the specified room size. Since the number of individuals in a troop does not necessarily equal a multiple of 6, the troop officer could make manual adjustments to even out room sizes. At this stage, an officer could manually override the rule of at least two females per room; for example, he could split three women among multiple rooms. Note that randomization is preserved with these manual adjustments, as room assignments are completed prior to the arrival of recruits at boot camp when the only information available is gender and name. During boot camp, it is possible that individuals are moved to different rooms, which is something we do not measure. When we asked the military, they said this happened rarely, if at all. A conservative interpretation of our estimates is that they capture intention to treat (ITT) effects, based on a recruit's initial assignment.
Boot camp, which is also known as basic training, lasts eight weeks. Its purpose is to prepare recruits physically, mentally and emotionally for service. It is an intense period of training, comprised of both field exercises and classroom time. Many tasks are completed as a group, with squads learning to function effectively as a team. Since squad members train as a unit and share living quarters, and are not allowed to leave base during boot camp, they spend most of their daytime and nighttime hours together.
Near the completion of basic training, an endline survey was conducted at each battalion's base in Northern Norway. Soldiers were gathered and completed a slightly modified version of the baseline survey, using phones or tablets as in the baseline survey.
Data and Survey Questions
Descriptive Statistics
In the three battalions which randomly assigned women to squads, there are a total of 20 troops. The smallest troop has 5 squads, while the largest has 10 squads. Three-fourths of squads in our data have a standard room size of 6 members, although other room sizes arise. The most common reason for a nonstandard room size is that the number of members within a troop is not equally divisible by 6. For our main sample, we focus on the 95% of squads which have between 5 and 7 members in them. 12 In our main sample, we have a total of 153 rooms (where a room constitutes a squad). Fifty-seven of these rooms have a female in them, with two thirds having exactly two women, 19 percent having 1 woman, and the remaining having 3 or 4 women.
The baseline survey was asked of all recruits in Oslo, including the battalions which did not participate in the randomization of women to rooms. We used an anonymous id number for each soldier to merge our survey data with administrative data from the military on muscle strength and cognitive skills. The cognitive skill measure is a general ability index (GAI) based on verbal comprehension and perceptual reasoning tests which have been shown to be correlated with a full-scale IQ test in other contexts. Summary statistics collected at baseline for both the entire sample and our main randomized sample are found in Appendix Table A1 .
Our main sample for the three battalions which agreed to randomization includes 781 men and 119 women. The appendix table lists several background characteristics for these recruits. Two of these variables, muscle strength and general ability test scores, are of particular note, as the military uses this information to choose recruits. Men in our sample have above average values for both of these variables. Over half of men report having above average or far above average muscle strength relative to their male peers. Likewise, 51 percent of men score at the 6th stanine or above on the general ability test administered by the military (by construction, 40% of the population will score between the 6th and 9th stanine). Women in our sample have above average muscle strength, but lower general ability scores (only 25 percent score at the 6th stanine or above).
Basic demographic variables are also summarized in the tables, as are the fraction of missing values. For variables collected by the military, there are between 1 and 8 percent with missing values, depending on the particular subsample. Our survey questionnaire has somewhat higher missing values, with between 10 and 16 percent missing for most questions. 13
Gender Attitude Questions
The main purpose of our experiment is to assess how integrating women into rooms affects male recruits' attitudes towards mixed-gender productivity. We are also interested in the broader issues of how female integration affects perceptions of gender roles and gender identity. We ask three gender related questions, both at baseline and after boot camp is over, to see how men's attitudes change. The distribution of attitudes for these questions are found in Figure 1 . For our analysis, we will dichotomize the possible answers to create indicators to use as our main outcome variables. In each case, a value of 1 corresponds to a more gender equal viewpoint.
Our first question relates to whether mixed-gender teams underperform all-male teams in our military setting. The question asks respondents to give their view on the statement: "Teams perform better when made up of the same sex." Respondents were given a scale, beginning with 1 for "Completely disagree" up to 7 for "Completely agree."
The distribution of answers for males at baseline for our main, randomized estimation sample is found in the top panel of Figure 1 . We create a dummy variable equaling 1 if the respondent disagrees with this statement, which we define as an answer of 1, 2 or 3 on the scale. Using this categorization, 63% of men disagree with the statement at baseline. Our second question relates to gender roles. A commonly used method to assess attitudes regarding traditional gender roles is to ask about the division of household chores. We ask individuals their opinion on the statement: "It is important for men and women to share household work equally." Respondents could answer "Strongly agree," "Agree," "Neither agree nor disagree," "Disagree" or "Strongly disagree." The distribution of answers is plotted in the second panel of Figure 1 . We define a dummy variable for agreement which equals 1 if the individual either agrees or strongly agrees with the statement. Based on this dummy variable, two thirds of men agree with the statement.
Our final gender question concerns a somewhat different concept, namely an individual's self-perception of femininity. Instead of studying stereotypical attitudes about others, this question asks people about themselves. A series of questions regarding personality traits was asked in the survey, with respondents being asked how well certain statements described them. In this list was the statement "I am feminine." Respondents could answer "Does not fit at all," "Does not fit well," "Reasonable fit," "Fits well," or "Fits completely." We view this question as being related to gender identity, and the self-perception of being different from women, similar in spirit to Akerlof and Kranton (2000) and Bertrand et al. (2015) . A similar idea, but related to racial identity, is discussed in Austen-Smith and Fryer (2005) . Figure 1 reveals that virtually no men think this statement is an apt description of them. The relevant distinction is whether the respondent thinks the statement does not fit them at all versus whether it is merely a poor fit. We define a dummy variable which equals 0 for an answer of "Does not fit at all" and a 1 for all other answers. When the dummy variable is 0, we interpret this as a complete disavowal of femininity; roughly 58% of male respondents do not completely disavow their femininity by this measure in the baseline survey. It is important to keep in mind that a value of 1 does not mean the respondent feels they are feminine, but rather corresponds to an answer of "does not fit well" (versus "does not fit at all") for most individuals.
It is informative to compare men's answers to those of women. Appendix Figure A1 plots the distribution of female's attitudes to the same three questions at baseline. In contrast to men, only 10% of women think same gender teams outperform mixed-gender teams. Women are also more likely to believe household work should be shared equally among the sexes (88%). And finally, no women completely disavow their femininity, with most women acknowledging it but not subscribing to the description completely.
It is also informative to compare attitudes in our sample of military recruits to those in the general population. This is only possible for the question regarding household work, since that is the only issue for which we could find a comparable question. Surveys conducted by Jakobsson and Kotsadam (2010; 2011; in conjunction with Gallup asked a random sample of Norwegians "Is it important that women and men share responsibility for the household?" Respondents could answer on a scale, with 0 labeled as "No, not at all" and 10 as "Yes, of course." In Appendix Figure A2 , we collapse responses from the Gallup surveys into 5 categories to enable an easier comparison to the household work question in our survey. While the questions are somewhat different, it appears men in our military sample have less gender egalitarian attitudes compared to the general population. In contrast, there is little difference in the distribution of attitudes for women in the military versus the general population. We conclude that males with less gender-equal attitudes select into military service, while female recruits are not a selected sample on this dimension.
The survey also asked questions about whether men or women make better leaders at various levels in the military, as well as questions about satisfaction with boot camp and plans to continue in the military. We discuss these questions when we analyze them later in the paper.
Female Exposure and Gender Attitudes
OLS
We begin by presenting OLS regressions of gender attitudes on background characteristics in Table 2 . These regressions are based on the entire sample of baseline survey respondents, regardless of whether they are in a battalion which participated in the field experiment. We have two measures of prior exposure to females: whether the male recruit has a large share of female friends, and whether he has a sister. We also include controls for muscle strength, general ability test scores and parental characteristics.
Column 1 regresses a dummy variable for whether same gender teams perform better, with a value of 1 for disagreement. Recruits who respond that more than 40% of their friends are females are 8 percentage points more likely to think mixed-gender teams perform better. In contrast, men with high muscle strength are 11 percentage points less likely to think mixed-gender teams have better performance. The other variables are not statistically significant. In column 2, the dependent variable is whether respondents agree it is important for men and women to share household work equally. In this regression, having a sister increases the probability of agreement by 6 percentage points. Men with above average general ability test scores are less likely to believe household work should be shared equally, although it is not obvious why this pattern holds. Finally, in column 3, the outcome is whether the respondent does not completely disavow their femininity. Men with high muscle strength are more likely to reject their feminine side completely, while men with above average general ability test scores are less likely. Having parents who are divorced also significantly decreases the recruit's disavowal of a feminine side.
It is tempting to conclude that having female friends causes individuals to believe same gender teams perform better, but it is also possible that those who think mixedgender environments are better are those who choose to have female friends. Having a sister, which predicts less stereotypical gender roles for household work, is arguably more exogenous, although endogeneous fertility could create a bias. 14
Experimental Results
We are interested in the causal relationship between female integration in the squad and men's gender attitudes. Attitudes are measured both before and after treatment. We model attitudes for individual i, in squad j, in troop k, in period 2 (the endline survey, after treatment), as:
where α k is a set of troop fixed effects, y i1 measures baseline attitudes in period 1 (before treatment and assignment to a squad), F ij is a dummy variable for whether a female is assigned to individual i's squad j and x i1 is a set of pre-determined control variables measured in period 1.
In our regressions, we use binary indicators for attitudes in period 2, with a value of 1 indicating a more gender equal attitude for our main outcomes. To control for initial, pre-treatment attitudes, we include a full set of dummy variables for the possible answers to the baseline questions. 15 Troop fixed effects are included since randomization occurs within troops. The regressions also include all of the control variables used in Table 2 . Since treatment is at the room level, in all of our experimental regressions we report standard errors clustered by room. Table 3 presents our main experimental estimates for the gender attitude questions. For each question, we report two sets of estimates. The first includes troop fixed effects and dummies for initial gender attitudes in period 1. 16 The second adds in the covariates appearing in Table 2 . As expected given randomization, adding in these additional covariates does not materially affect the estimates. Therefore, we focus our discussion on the columns in the table which include these pre-determined covariates.
Column 2 reports how having a female assigned to your team affects attitudes about mixed-gender productivity. Men exposed to female team members are 13 percentage points more likely to disagree with the claim that same gender teams perform better. Relative to the endline mean of 55 percent, this is a 24 percent increase.
In column 4, the dependent variable is whether recruits agree that it is important for men and women to share household work equally. There is an 8 percentage point increase in egalitarian attitudes for this outcome after working and living with females for the 8 weeks of boot camp. This is a 12 percent increase relative to the endline mean of 67 percent.
Finally, column 6 shows how exposure changes attitudes related to gender identity. There is a 14 percentage point increase in the number of men who do not completely disavow their femininity, relative to an overall mean of 65 percent. It is important to remember that this change in attitudes does not represent a full embracement of being feminine; rather the relevant comparison is that most men are switching from a complete disavowal of femininity to a weaker disavowal of femininity.
These are large swings in gender attitudes. One way to see this is to compare the size 15 We include a dummy variable for missings and combine adjacent response categories when creating the set of dummy variables if there are less than 10 responses in a category. 16 Including initial attitudes substantially increases the explanatory power of the regressions; relative to only including troop fixed effects, the R-squares rise from between .02 and .07 to between .19 and .36, depending on the outcome. of these estimates to the coefficients on various background characteristics in Table 2 . The magnitude of the effects are as large or larger compared to most of the coefficients, including having female friends or a sister. Another way to gauge just how large these effects are is to consider the gap which exists between men and women in these binary attitude variables. For the mixed-gender productivity question, there is a 31 percentage point gap in male versus female attitudes at baseline for our estimation sample. Over 40 percent of this gap is erased if men are exposed to women. Similarly, there is an 18 percentage point gap in attitudes towards sharing household work. Exposure to women erases almost half of this gap. As expected, the gap in the gender identity variable is the largest, with a 44 percentage point difference. Exposure to women reduces this gap by 31 percent.
Based on our experimental results, we conclude that men's gender attitudes can be changed via the intensive exposure to women provided by our field experiment. Experimenter demand effects or social desirability bias are unlikely to explain our results, for several reasons. First, treated recruits are not primed to be thinking about gender integration, as they are not made aware that women are randomly being assigned to some squads and not others as part of an experiment. Related, the survey was conducted in a large group setting, and not at the squad level. Moreover, integration of women into the military was not a new phenomenon, as it had already been going on for several years by the time of our field experiment. Finally, the survey questionnaire was not focused on gender issues, but instead asked a few gender questions interspersed among a long list of unrelated questions.
To provide some context, we document the changes in attitudes stemming from the experience of boot camp itself. Even in the absence of being exposed to women, boot camp could change men's attitudes about gender issues because it is a new, masculine environment. Focusing on men in all-male squads and comparing attitudes before and after boot camp, we find that 22 percent become less gender equal, 67 percent do not change and 11 percent become more gender equal in their attitudes towards mixed-gender teams. Likewise, for attitudes on sharing household work, 14 percent become less gender equal, 76 percent do not change and 10 percent become more gender equal. Finally, for the gender identity question, 7 percent become less gender equal, 80 percent do not change and 13 percent become more gender equal. It is interesting to note the largest asymmetric changes occur for the question on mixed-gender teams. Apparently, working intensively in an all male team during boot camp results in more men thinking this type of arrangement is better than a mixed-gender team. Table 4 presents a series of robustness and hetereogeneity results. For ease of comparison, the first panel reports our baseline estimates from Table 3 . Specification B estimates a probit instead of a linear model. The marginal effects are similar to the baseline OLS estimates.
Robustness and Heterogeneity
In panel C, we estimate the model in first differences. This changes the baseline specification in two ways. First, it dichotomizes lagged attitudes, instead of allowing for a set of dummy variables for the possible categorical responses in period 1 as control variables. Second, it constrains the coefficient on lagged attitudes to be 1. The estimates from this first difference model are positive and significant, and somewhat larger for the first two outcomes. In panel D, we exclude observations whose lagged attitude is missing. These observations are included in the baseline regressions, since we include a dummy variable for missings, but excluded from the first difference regressions in panel C. This constrained sample yields broadly similar estimates compared to baseline. The next specification excludes the controls for baseline attitudes entirely. The standard errors go up between 2 and 26 percent, depending on the outcome, but the results are qualitatively similar.
The next three robustness checks consider samples with different numbers of females in the room and different room sizes. It would be interesting to explore the differential impacts of having 1 versus 2 or more females in the room. However, the experiment was not set up to do this, as the military had a preference for 2 females in a room. There are only 11 rooms with 1 women in them, and even fewer with 3 or more women. With this caveat in mind, in specification F, we use two treatment variables: one female in the room and two or more females in a room. While less precise, the estimates are not statistically different from each other for any of the outcomes. Specification G includes all room sizes, rather than our baseline restriction of rooms with 5-7 recruits in them. This makes little difference. Finally, specification H restricts the sample to rooms with exactly 6 recruits and either 0 females or 2 females in the room. While this reduces the number of observations in the baseline sample by almost a quarter, the estimates are similar to baseline and remain statistically significant.
The last specification in the table interacts the presence of a female in the squad with the fraction of women in the troop. Between 5 and 10 squads make up a troop, and there are 20 troops in the Northern Brigade which participated in our experiment. Troop members interact with each other throughout the day, although not at the same intensity as within a squad. The fraction of women at the troop level varies substantially, ranging from 0 to 35%, with the median across troops being 13%. As reported in the table, there is no evidence for an interaction effect. However, we note the interpretation of this interaction term is not straightforward, as individuals are not randomly assigned to troops, and different troops perform different tasks (e.g., light infantry versus artillery troops).
As a final robustness check, we explore different codings for the outcome variables. As a reminder, we create a binary variable for each question which equals 1 if an individual has a pro-gender equality attitude. For example, for the household work question, we code an answer of strongly agree or agree as a 1 and neither agree nor disagree, disagree, or strongly disagree as a 0. If we recode the neutral category of neither agree nor disagree as a 1 instead of a 0, the coefficient falls and is no longer statistically significant (coeff. = 0.044, s.e. = 0.028). A similar result holds if we likewise code the "neutral" category of 4 for the mixed-gender teams question as a 1 instead of a 0 (coeff. = 0.048, s.e. = 0.048). These alternative codings suggest that at least some of the changes in attitudes captured in the baseline estimates are for individuals moving from a neutral attitude to a pro-gender equality attitude. For the gender identity question, there is no meaningful recoding, as most individuals give just one of two answers.
In Appendix Table A2 , we report heterogeneous effects based on pre-determined characteristics of men. For example, for heterogeneous effects by men's muscle strength, we interact treatment with a dummy for whether the man has high versus low muscle strength. We find no statistical evidence of heterogeneity by men's muscle strength, or by men's general ability test scores. Likewise, we find no significant heterogeneity by whether the man has a high share of female friends, a sister or a highly educated mother. The same is true for heterogeneous interactions based on the man's initial gender attitude for the relevant outcome. We are quick to point out that heterogeneity could exist, but that our standard errors are too large to detect it. While it would also be interesting to explore heterogeneity by female's characteristics, we have even less precision to explore such effects.
Internal Validity
Male recruits were randomly assigned to squads/rooms, some of which had females in them and some of which did not. This assignment occurred before recruits arrived at boot camp. As a test of random assignment, in Table 5 , we explore whether pre-determined covariates can predict treatment. We regress the treatment dummy, i.e., having a female in the room, on all of the covariates used in Table 2 . While those covariates have predictive power for gender attitudes (see Table 2 ), they are not statistically significant predictors for treatment status. The coefficient estimates are close to zero and not statistically significant. Moreover, the joint test for all the variables is insignificant, with a p-value of 0.73. 17 This test for covariate balance across treatment and controls corroborates random assignment.
A related test for random assignment is to add pre-determined covariates into the regression. If assignment is random, then the estimated treatment effect should not change appreciably, which is what we found in Table 3 .
To further test for random assignment, we conducted a set of placebo tests. The idea of the tests are that prior attitudes should not be affected by future exposure to females if individuals are randomly assigned. Indeed, this is what we find in Table  6 . Initial attitudes measured before boot camp in period 1 are not affected by future treatment status for any of the three outcome measures.
Finally, we tested for differential attrition. Not everyone finishes boot camp, with about 15 percent of recruits not completing the full 8 weeks according to the military. In addition, some recruits will not be available to take our endline survey for other reasons (e.g., sickness or another conflicting assignment) or could choose to skip the gender attitude questions when taking the survey. Together, these reasons contribute to slightly less than one third of our baseline sample with missing values for the endline gender attitude questions.
If attrition is random, this should not affect the causality of our estimates. But if women cause men to exit boot camp or not complete the survey, this could create a bias. In Appendix Table A3 we test whether treatment predicts attrition. For each of our gender attitude questions, we regress a dummy variable for whether it has a missing outcome in the endline survey. We find no evidence that being assigned to a room with a female in it increases attrition. If anything, the estimates are negative. While we present estimates from three separate regressions, it should be noted that having a missing value is highly correlated across the three attitude variables. It is therefore not surprising the estimates are similar.
Other Outcomes
Female Leadership
As part of the survey, we also asked questions about which sex makes the best leaders at various levels of command. Our first question on female leadership asks respondents: "Which sex do you believe is the best at leading a troop?" As a reminder, troops are groups of 5 to 10 squads. Possible responses are "Men," "Equally good," and "Women." While 48 percent of men in our analysis sample think men and women make equally good troop leaders, 52 percent think men are best. This contrasts with women, 82 percent of which think men and women are equally good or that women are best (of these, only 3 percent think women are best).
Our second question is: "Which sex do you believe are the best leaders at the highest level?" The possible responses remain the same, and the distribution of attitudes reveals a similar pattern. Sixty-five percent of men believe men and women are equally good or that women are best, compared to 84 percent of women. The third question is: "Which sex do you believe is the best at leading foreign operations?" Forty-six percent of men and 57 percent of women believe the genders are equally good or that women are best.
We create dummy variables which equal one for an answer of "Equally good" or "Women" for each of the questions. It is important to recognize that a value of 1 largely represents "Equally good," as only a handful of either male or female respondents think that women are the best leaders. Table 7 estimates similar regressions as for our main gender attitude questions in Table 3 .
For all three female leadership questions, the estimates are close to zero and statistically insignificant. Apparently, exposure to women at the squad level does not affect these attitudes. To put this in context, note that we did not randomize the gender of these higher-level leaders, and that most of the leaders at these levels are male. This suggests that exposure to rank and file women does not have a spillover effect on attitudes about higher up female leadership.
What may be required is exposure to female leaders at the relevant level. Indeed, using a similar Norwegian military setting, Finseraas et al. (2016) conducted a vignette experiment which asked about attitudes towards hypothetical females becoming squad leaders, and finds that exposure to females at the squad level does make a difference. Related work by Beaman et al. (2009) finds that prior randomized exposure to a female leader through gender quotas results in changes in voter attitudes regarding the effectiveness of female leaders and weakens gender stereotypes. In a similar vein, Bertrand et al. (2014) find that while an increase in female board members may have improved the representation of female employees at the very top, there is no evidence these gains trickled down.
Satisfaction with Boot Camp and Plans for Future Service
While we are not able to measure the performance of squads during boot camp, we do have a set of questions related to the issues policymakers have focused on. Leaders within and outside the military have debated whether allowing women to serve in the military would ruin its esprit de corps, causing lower performance and dissatisfaction within the ranks. Many arguments have centered around whether women will "ruin" the military experience, and result in a less cohesive and less prepared fighting unit. From a recruiting perspective, a related worry is that as women enter military occupations, men will choose to leave them. To test these hypotheses, the survey asked a series of questions about recruits' enthusiasm, self-assessed preparedness and plans to continue in the military. Table 8 reports estimates from regressions which parallel those appearing in Table 3 . Our first question is "Do you want to do military service?" We find no evidence that having a female in the squad affected men's enthusiasm for the military, with a point estimate near zero. Likewise we find no effect on a respondent's agreement with the question "I feel qualified for further military service." Our third question is: "Do you plan to continue in the military once your initial assignment is completed?" Exposure to women during boot camp has no significant effect on this outcome either.
We then asked two questions about recruits satisfaction with their experience. We asked: "Overall, how satisfied were you with military service?" and "How satisfied were you with your room?" As opposed to the other questions asked in Table 8 , there is no corresponding baseline response for these questions, as they are asking about the boot camp experience. So we cannot control for lagged responses in these regressions. For both questions, the point estimates are close to zero, and not statistically significant.
We conclude that, contrary to the predictions of many policymakers, integrating females into squads during boot camp did not result in measurable losses in male recruits desire to serve, preparedness, plans to continue in the military or satisfaction with boot camp.
Conclusion
This paper provides novel evidence on whether the integration of women into a traditionally male-dominated environment can change stereotypical gender attitudes of males. We overcome the difficulties of reverse causation, self-selection and unobserved heterogeneity by implementing a field experiment which randomly assigned some men to live and work with women during boot camp in the military. We find that this intensive interaction with women for 8 weeks causes men to become more egalitarian in their attitudes towards mixed-gender productivity, gender roles and gender identity. Moreover, the integration of women did not reduce male recruits' satisfaction with boot camp or their plans to serve in the military.
These findings demonstrate that men's gendered attitudes are not fixed, but can change through interaction with women. Our field experiment was a strong intervention, changing both living arrangements and the working environment. In this setting, men and women were equal in rank and had to complete a similar set of tasks. Moreover, men and women were placed into teams which required cooperation to reach common goals, such as the completion of a training exercise. These features combine to create exactly the type of setting predicted by contact theory to result in a change in attitudes.
Our findings have important implications for policies aimed at integrating the workplace as well as for societal norms more broadly. Our results suggest that exposure is an important lever which can be used to overcome pre-existing priors regarding a woman's suitability for a job, as well as stereotypical attitudes which affect life outside the workplace. And contrary to the concerns of some policymakers, it appears that efforts to integrate women into the military can be achieved without destroying the camaraderie of service.
Our study is the first to randomly assign men and women to live and work together for an extended period of time and study how attitudes change. This adds to prior work with has explored how extended exposure can change racial and ethnic attitudes. While the results of our field experiment provide new empirical evidence in support of contact theory in the gender domain, several questions remain. Do these results transfer to other settings, such as the integration of police forces, which have also been historically male-dominated? Can the attitudes of older individuals be changed via exposure, or are only young people's attitudes malleable? And finally, while the observed changes in attitudes are large, will they persist into the future? These are interesting questions for future research. Jakobsson and Kotsadam in conjunction with Gallup in 2008 , 2009 and 2010 Notes: The samples in columns 1 and 2 include recruits in battalions which both did an did not participate in the experiment. The samples in columns 3 and 4 only include recruits in battalions which participated in the experiment. Opposite sex friends is a dummy for 40% or more of one's friends being of the opposite sex. High muscle strength is a dummy for above average or far above average muscle strength. GAI stands for general ability index, and is based on verbal comprehension and perceptual reasoning tests; high GAI test score is a dummy for scoring at or above the 6th stanine.
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